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SPECIFICATION 



FLESH CONDUCTED SOUND MICROPHONE, 
SIGNAL PROCESSING DEVICE, COMMUNICATION INTERFACE SYSTEM AND 

SOUND SAMPLING METHOD 

Technical Field 

The present invention relates to a mi<:rophone, a signal 
processing device/ a communication interface system an<i a -soun-d 
sampling method, and more particularly to a microphone -£or 
sampling vibratory sounds which result from the condu-ction 
of non-audible respiratory sounds of infinitesimal quantiti-e-s 
(the quantity of expiration and that of inspiration) by soft 
tissues in the body (such as flesh) {hereinafter referred to 
as "flesh-conduction") not involving regular vibrations of 
the vocal cords articulated by variations in resonance filter 
characteristics accompanying the motions of phonatory organs 
and not intended to be heard by persons around Xhereinafter 
referred to as "non-audible murmur" <NAM) ) and a signal 
processing device/ acommuni<:ation interface system and a sound 
sampling method using it. 

Background Art 

The rapidly spreading use of mobile telephones has given 
rise to problems of call manner in the means of public transpor t / 
such as trains and buses. Mobile telephones are the Scune in 
basic structure of interface as analog telephones of thepast; 
since they sample air-conducted voi-ces/ speaking over amobile 
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the interface between the ^kin surface ovjer soft ti-ssues i^i 
the body, which are mainly liquid, and ^iie air space, which 
is gaseous, and obtain the spectrum of bands at or above 2 
kHz. 

5 

Disclosure of the Invention 

A microphone according to the -prjesent invention is 
installed on a surface of the skin on the sternoclei-domastoid 
muscle immediately below the mas to i-d of tlie skull, that is, 

10 in the lower part of the skin behind the au-ri<:le, intended 
to Scunple at least one of a non-audibl^e murmur articulated 
by a variation resonance filter <:haracteristics associated 
with motion of the phonatoroy organ, the iion-audible murmur 
not involving regular vibration of the vocal coa?ds, the 

15 non-audible murmur being a vibration sound generated when an 
externally non-audible respiratory sound is transmitted 
through internal soft tissues, a whisper whi<:h is audible but 
is uttered without regularly vibrating the vocal cords, a 
sound uttered by regularly vibrating the vocal cords and 

20 including a low voice and a murmur, and inputting speech such 
as a teeth gnashing sound and a tongue <:lucking sound. The 
microphone comprises a condenser microphone por4:ion having a 
pair of diaphragm electrodes and a <:ontact -portion whi<:h has 
an acoustic impedance close to the acoustit:: impedance of soft 

25 tissues in the body, is stuck tightly to the<:ondenser microphone 
portion with no intervening air space and conducts ^:he input 
speech from the skin surface to the condenser micro{^xone. Such 
a configuration makes it possible to restrain attenuation of 
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which is audible but is uttered without regularly vibrating 
the vocal cords / a sound uttered by regularly vii)rating the 
vocal cords and including a low voice and a murmur,, and input 
speech such as a teeth gnashing sound and a tongue -cittcking 
5 sounds, the microphone comprising a condenser microphone 
portion having a pair of diaphragm electrodes and a contact 
portion which has an acoustic impedance close to the acoustic 
impedance of soft tissues in the body, is stuck tightly to 
the condenser microphone portion with no intervening air space 
10 and conducts the input speech from the skin surf ace. to the 
condenser microphone. The use of such a signal processing 
device makes it possible to restrain attenuation of the high 
frequency region attributable to mismatching of acoustic 
impedance. 

15 A communication interface system according to the present 

invention is characterized in that it uses for -communication 
the result of signal processing by the signal processing device 
described above. The use of such a communication interface 
system enables communication to be performed while restraining 

20 attenuation of the high frequency region at4:ributable to 
mismatching of acoustic impedance. 

. A sound sampling method according tothepresent invention 
by which a microphone samples at least one of a non-audible 
murmur articulated by a variation in resonance filter 

25 characteristics associated withmotion of thephonatoryorgan, 
the non-audible murmur not involving regular vibrati-onof the 
vocal cord/ the non-audible murmur being a vibration sound 
generated when an externally non-audible re'Spiratory sound 
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is transmitted through int-ernal soft tissues^ a v^hisper 'Whi<:ii 
is audible but is uttered witihout regularly vibrating i:he vocal 
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cords / a sound uttered by regularly vibrating the voxi^al cor<is 
and including a low voice and a murmur, and. input speech such 
as a teeth gnashing sound and a tongue clucking sound, 
comprising: 

5 the microphone 

causes the input speech 4:o be conducted from the skin 
surface to a condenser microphone having a pair of diaphragm 
electrodes and stuck tightly to the condenser microphone 
portion with no intervening air space via a contact portion 
10 whose acoustic impedance is matched to an acoustic impedance 
close to the acoustic impedance of soft tissues in the body, 
and 

is installed on a surface of the skin on the 
sternocleidomastoid muscle immediately below the mastoid of 

15 the skull, that is, in the lower part of the skin behind the 
auricle. The use of such a ^ound sampling method makes it 
possible to restrain^ttenuation of the high f requency region 
attributable to mismatching of acoustic inpedance. 

In short, the present invention concerns use of 

20 non-audible murmurs for communication. Non-audible laurmurs 
uttered without regular vibrations of the vocal x:ords are 
articulatedby a variation in resonance f iltercharacteristics 
associated with motions of articulatory organs including the 
tongue, lips, jaw and soft palate substantially -siinilarly to 

25 normal speech uttered by regularly vibrating the vocal cords, 
and undergo flesh-conduction. 

According to the present invention, the microphone is 
fitted in tight adherence immediately below -the 
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sternocleidomastoid muscle. When amplifying the 
muscle-conducted vibratory sounds of non-audible murmurs are 
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Amended <:iaiias 
under Art. 34 PCT 

1. (Amended) A microphone to be install^ on a surface 
5 of the skin on the sternocleidomastoidmuscle immediate lybe low 

the mastoid of the skull, that is, in the lower part of the 
skin behind the auricle, intended to sample at lea^t one of 
a non-audible murmur articulated by a variation ±n ^rjesonance 
filter characteristics associatedwithmotionof thephonatory 

10 organ, the non- audible murmur not involving r.egular vibration 
of the vocal cords, the non-audible murmur being a vibration 
sound generated when an externally non-audible respiratory 
sound is transmitted through internal soft tissues, a whisF>er 
which is audible but is uttered without regularly vibrating 

15 the vocal cords, a sound uttered by regularly vibrating the 
vocal cords and including a low voice and a murmur, and input 
speech such as a teeth gnashing sound and a tongue clucking 
sound, the microphone comprising a condenser microphone 
portion having a pair of diaphragm electrodes anda<:ontact 

20 portion which has an acoustic impedance close to tbe acoustic 
impedance of soft tissues in the body, is stuck tightly to 
saidcondensermicrophone portion with no int-ervening air spaoe 
and conducts "said input speech from said skin surface to -said 
condenser microphone. 

25 

2. The microphone according to Ulaim 1, wherein said 
contact portion is formed of hardened silioone rubber. 
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3. The microphone accocding to Claim 2, wherein sai-d 
hardened silicone rubber not only -covers sai^ xx^ndenser 
microphone portion but also fills the whol« in-side of the 
microphone. 

5 

4 . Themicrophone according toClaim2orClaim3, wherein 
the hardness of said hardened sili-cone rubber is not -higher 
than 30 (Shore A) . 

10 5. Themicrophone according toClaim2 or Clai-m 3/ wherein 

said hardened silicone rubber is addition reaction-setting 
organo-polysiloxane, silioa fine powder is 10 to 60 weight 
parts# and organo-hydrogen polysiloxane is 1 to -60 weight 
parts . 

15 

6- The microphone according to any of Claim 1 through 
Claim 5, wherein the shape of said oontact portion is -suoh 
that the sectional area thereof becomes gradually smaller from 
said condenser microphone portion toward said skin ^urfaoe. 

20 

7. The microphone according to any of Claim 1 through 
Claim 5, wherein the shape of said contact portion is such 
that the sectional area thereof becomes gradually larger from 
said condenser microphone portion toward -said skin surface • 

25 

8 . The microphone according to any of Claim 1 through 
Claim 1 , wherein said condenser microphoneport ion is -disposed 
submerged in said contact portion, 
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9. The microphone according to Claim 8, further 
comprising a reinforcing portion which is harder than said 
contact portion and covers other parts tlian the face of the 
5 contact portion coming into contact with said skin surface, 
and a reflector which is disposed on the interface between 
said contact portion and said reinforcing portion and r^f Lects 
said non-audible murmurs. 

10 10. The microphone ac-cording to Claim 9, wherein ^ a id 

condenser microphone portion is turned upside down. 

11. The microphone according to Claim 10, wherein said 
reflector has a parabolic shape, namely a shape following a 

15 parabola. 



12. The microphone according to any of Claim 1 through 
Claim 11, wherein it is configured integrally with a head 
wearing object to be fitted to the head of a himan, suoh a^ 

20 spectacles, headphones, an earphone, a <:ap or a helmet. 

13. (Amended) A signal processing device which subjects 
to signal, processing input signals from a microphone to be 
installed on a surface of the skin on the sternocleidomastoid 

25 muscle immediately below the mastoid of the skull, that is, 
in the lower part of the skin behind the auricle, intentied 
to sample at least one of a non-audible murmur articulated 
by a variation in resonance filter characteristics associated 
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with motion of the phonatory organ, the ^on-audibLe murmur 
not involving regular vibration of the vocal cor<iS/ the 
non- audible murmur being a vibration sound generated when an 
externally non-audible respiratory sound is tran-smitted 
5 through internal soft tissues, a whisper which is audible 
but is uttered without regularly vibrating the vocal cords, 
a sound uttered by regularly vibrating the vocal cords and 
including a low voice and a murmur, and input speech such as 
a teeth gnashing sound and a .tongue clucking sound, the 

10 microphone comprising a condenser microphone portion having 
a pair of diaphragm electrodes and a contact portion which 
has an acoustic impedance close to tlie acoustic impedance of 
soft tissues in the body, is stuck tightly to said condenser 
microphone portion with no intervening air space ^nd conducts 

15 said input speech from said skin surface to said condenser 
microphone . 

14. A communication interface system wherein it uses 
for communication the result of signal processing by the signal 

20 processing device according to Claim 13. 

15. (Amended) A sound sampling methodby which amicrophone 
samples at least one of a non-audible murmur articulated by 
a variation in resonance filter characteristics associated 

25 with motion of the phonatory organ, the non-audible murmur 
not involving regular vibration of 4:he vocal cords, the 
non-audible murmur being a vibration sound generated when an 
externally non-audible respiratory sound is transmitted 
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through internal soft tissixes/ a whisper which is audible but 
is uttered without regularly vibrating the vocal<x>rds, a*sound 
uttered by regularly vibrating the vocal cords and iiicludin-g 
a low voice and a murmur/ and input speech such as a teeth 
gnashing sound and a tongue clucking sound, ccmprisi^ig: 
said microphone 

causes said input speech to be conducted f rom said skin 
surface to a condenser microphone having a pair of diaphragm 
electrodes and stuck tightly to said condenser microphone 
portion with no intervening air space via a contact portion 
whose acoustic impedance is matched to an acoustic impedance 
close to the acoustic impedance of soft tissues in the body, 
and 

is installed on a surface of the skin on the 
sternocleidomastoid muscle immediately below the mastoid of 
the skull, that is, in the lower part of the ^kin behind the 
auricle . 



